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Shift mechanism for a bicycle gear 



Description 



The invention relates to a shift mechanism for 
bicycle gears in accordance with the precharacterizing 
clause of claim 1. 
10 EP 0 352 733 Bl has disclosed a shift mechanism 

for bicycle gears in which the object is to create an 
improved shift mechanism^ the mechanism being a trigger 
shift mechanism, in which the tension cable can be 
wound up against the spring of the bicycle gear and 
15 released by a detent mechanism through the actuation of 
a single lever. This object is achieved with an 
actuating lever which is mounted in such a way that it 
; 9 S can rotate about a central axis to tension the tension 



!s¥ z£ cable, one detent device per shift step being traversed 

is 

i; 3 s 20 from gear ratio to gear ratio and this being capable of 



4 

being relieved by means of a release lever in such a 
way that the actuating lever is pulled back by the 
tension cable into the next detent stage for the next 
gear ratio. The release lever is an integral part of 

25 the actuating lever, the release lever being operated 
in a plane perpendicular to the plane of operation of 
the actuating lever. The pivot for the release lever is 
integrated into the actuating lever and, as the 
individual gear ratios are selected, corotates about 

30 the central axis of the actuating lever, with the 
result that, in the extreme positions of the shift 
mechanism, between the hill-climbing gears and the 
speed gears, the positions for the actuating lever 
which are reached are located in an area which is 

35 unfavorable for the ergonomics of shifting. 

According to French Patent FR 2 701 917 
(93 02255), the release lever and the actuating lever 
are arranged in two mutually parallel planes of action, 
it being possible for an actuating part to be turned by 
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the actuating lever about a common central axis, while 
the release lever resets said part gear ratio by gear 
ratio by means of a^ toothed rocker bar, which engages 
in toothing on the actuating part, as with a toothed 
rocker bar in a mechanical clock, which is actuated by 
a balance. 

The solution proposed by this invention 
combines the inventive features of EP 352 733 with the 
inventive features of FR 2 701 917 inasmuch as a 
release lever acts on a first toothed segment and a 
release lever acts on a second toothed segment, the two 
levers acting in planes that are parallel to one 
another, the two toothed segments being connected by a 
detent element designed as a rocker and having detent 
noses that can engage alternately in one set of 
toothing of the toothed segments or the other. The 
detent element is controlled by the release lever, the 
release lever having arranged in it a cam contour 
connected to the detent element by means of an 
extension, the detent element being able to engage 
repeatedly and alternately in the toothing of the two 
toothed segments when the release lever is actuated in 
one direction. The detent element is spring-loaded 
toward the toothed segment on the actuating lever and 
in this way adopts its rest position in engagement with 
this toothed segment. If the first toothed segment is 
then turned by the actuating lever, the detent element 
slides over the toothed segment, and the extension of 
the detent element is released from the cam contour of 
the release lever without performing an action. A 
tension cable, which is wound up by the rotation of the 
toothed segment by means of the actuating lever, 
changes gear ratios in the bicycle gear and 
simultaneously tensions the cable against a spring in 
the bicycle gear. This tensioning can take place from 
the first to the last gear ratio. The release lever 
relaxes the cable and the toothed segments are moved 
back tooth by tooth and gear ratio by gear ratio. 
During this process, the release lever's cam contour, 



which comprises a rising cam part and a falling cam 
part, first of all moves the detent element into a 
position of engagement and then out of a position of 
engagement with the toothed segment. If the release 
lever is released, the extension on the detent element 
moves backward over the cam contour and a second gear 
change is performed. It appears appropriate to extend 
the cam contour as regards its cam parts and to provide 
a plurality of rising and falling cam parts. This means 
that a plurality of gears can be shifted in a forward 
movement of the release lever, an equal number of gear 
change operations being added during the return of the 
release lever . Since the actuating lever is connected 
to the first toothed segment by a pawl, the actuating 
part is moved by the actuation of the release lever, 
this movement by the pawl being decoupled from the 
actuating lever. 

It is therefore the object of the invention to 
create a shift mechanism for actuating a bicycle gear 
which is designed as a trigger shift mechanism and can 
actuate a cable to shift one or more gear ratios not 
just in a direction of rotation corresponding to the 
winding up of the cable but can also shift via at least 
one but also via a plurality of gear ratios in a 
direction of rotation corresponding to the unwinding of 
the cable through the release of the cable. 

The solution is described in the characterizing 
part of the main claim and in the subclaims . A shift 
mechanism having the features described in the 
statement of the object will be explained with 
reference to a number of drawings, in which: 

Fig. J^shows a shift mechanism for a bicycle, 
having a housing, an actuating lever and a release 
lever, and a detent element actuated by the release 
lever; 

Fig. _2_ shows the shift mechanism, having an 
actuating part and two toothed segments, into which 1 the 
detent element actuated by the release lever engages; 

Fig . 3 shows the release lever with a cam 



contour for the actuation of the detent element; 

Fig. shows the cam contour in the release 

lever with a plurality of rising and falling cam parts; 

Fig. _5 shows the actuating lever with a pawl 
that can be operated on the housing side and is 
intended to interact with toothing on a second detent 
disk . 

The invention describes a bicycle-gear shift 
mechanism that can be arranged on bicycle handlebars 
and controls this bicycle gear remotely. According to 
Fig. 1, the shift mechanism comprises a housing 2 with 
an actuating part 3 that can be moved by an actuating 
lever 1 and by a release lever 10. The actuating part 3 
has a winding groove 4 for a tension cable 5, which is 
connected to the bicycle gear and is kept under tension 
by a spring located there. The actuating part 3 has a 
first detent disk 16 with a first toothed segment 8 and 
a second detent disk 17 with a second toothed segment 
9 , the actuating part 3 being arranged in such a way 
that it can rotate about a central axis 11 with the 
first detent disk 16 and the second detent disk 17. The 
actuating part 3 can be turned by the actuating lever 1 
by means of a pawl 6, this pawl 6 engaging in toothing 
7 connected rotationally to the actuating part 3. When 
the actuating lever 1 is moved, this movement is 
transmitted to the actuating part 3 by the pawl 6, in 
this way winding the cable 5 onto the winding groove 4 , 
thereby tensioning the spring and changing gear ratios 
in the bicycle gear. 

Fig . 2 shows a play-free trigger device in the 
form of a detent element 12 with a first detent nose 13 
and a second detent nose 14, which is arranged 
pivotably on a pivot 15 fixed in relation to the 
housing, it being ensured that the interaction of the 
first detent nose 13 with the first toothed segment 8 
and that of the second detent nose 14 with the second 
toothed segment 9 can take place alternately. The 
detent element 12 is supported against the housing 2 by 
a spring 23 and interacts by means of the second detent 



nose 14 with the second toothed segment 9 of the second 
detent disk 17 in the state of rest, thereby ensuring 
that, once a gear ratio has been selected in the 
bicycle gear, it is retained. The detent element 12 has 
an extension 20 that interacts with a cam contour 19 in 
the release lever 10. The extension 20 is held in 
continuous contact with an edge 18 by the spring 23 
and, when the release lever 10 is actuated, slides on 
this cam contour 19, the detent element 12 having 
imposed on it a rocking motion that ensures that the 
second detent nose 14 and the first detent nose 13 
alternately enter into engagement with the second 
toothed segment 9 and the first toothed segment 8 
respectively. 

From Figs 3 and 4 it can be seen that the cam 
contour 19 has at least one rising cam part 21 and one 
falling cam part 22, along which the extension 20 must 
slide . 

To effect release of the cable 5 for the 
purpose of shifting the gear ratios in the bicycle 
gear, the spring situated in this bicycle gear pulls 
the cable 5 back gear ratio by gear ratio, the 
actuating part 3 being turned by means of the winding 
groove 4 when the release lever 10 disengages the 
retaining connection between the second detent nose 14 
and the second toothed segment 9. In this case, the 
extension 20 of the detent element 12 has run up onto 
the rising cam part 21 of the cam contour 19, the 
release lever 10 having turned through a partial angle 
W and the first detent nose 13 having entered into 
engagement with the first toothed segment 8. In this 
case - as is customary with trigger shift mechanisms - 
the cable 5 has been released from the winding groove 4 
by about half a gear ratio; the second half of the gear 
ratio is traversed by virtue of the fact that, in 
accordance with Fig. 3, the extension moves back on the 
falling cam part 22 into its original position, 
provided that the release lever 10 is turned by a 
further partial angle W. In the manner of trigger shift 



mechanisms, all the levers return to their starting 
position through spring force once shifting of the gear 
ratios in the bicycle gear has been completed, which 
means that the release lever 10 shown in Fig. 3 can 
shift a maximum of two gear ratios with its cam contour 
19 in the direction of rotation corresponding to the 
unwinding of the cable. If only one gear ratio is to be 
shifted, it is sufficient to turn the release lever 10 
merely through a partial angle W until the extension 20 
has reached the end of the rising cam part. If the 
release lever 10 is then released, it returns to its 
starting position, and the extension 20 returns to its 
original position . Since, in accordance with Fig . 4 , 
the cam contour 19 has four partial angles W, i.e. two 
rising cam parts 21 and two falling cam parts 22, it is 
possible to shift a maximum of 4 gear ratios if the 
release lever 10 is turned until the extension 20 has 
traversed all cam parts 21 and 22 in both directions. 
To make it easier to shift the gear ratios in the 
bicycle gear, a detent can be built into the release 
lever 10, making it easier for the rider to find the 
individual end points for the travel of the release 
lever 10 for the planned gear ratios. 

Fig. 5 shows an actuating lever 1, which, in 
the position indicated, occupies a rest position N as 
long as the first and the last gear ratios of the 
bicycle gear are not selected. Arranged on the second 
detent disk 17 or actuating part 3 is a stop extension 
27, which interacts with a first stop 25 and a second 
stop 26 on the actuating lever 1 when the first gear 
ratio or last gear ratio is selected in the bicycle 
gear. Assuming that the first gear ratio is selected 
when the stop extension 27 has been turned into the 
outermost position counter to the direction of 
rotation, the first stop 26 is designed in such a way 
that the actuating lever 1 can no longer return to its 
rest position N and remains in a rest position I of the 
j.rst gear ratio. Such a measure indicates to the rider 
y feel that all the gear ratios have been traversed 



and that the first gear ratio has been reached. It 
should likewise be communicated to the rider by feel 
that shifting further would be pointless through a rest 
position II of the last gear ratio. This is achieved by 
virtue of the fact that the stop extension 27 runs 
clockwise against the first stop 25, thereby preventing 
the actuating lever 1 from returning to the rest 
position N. 

The advantage of a shift mechanism designed in 
accordance with the invention is that it is possible to 
a large extent to shift through the gear ratios of the 
bicycle gear both with the actuating lever 1 and with 
the release lever 10, the detent element 12 of both 
levers 1 and 10 being decoupled in such a way that the 
movements of one lever 1 or 10 are not transmitted to 
the other lever 1 or 10 but the trigger principle , 
namely the ability to select individual gear ratios, is 
maintained and both levers, namely the actuating lever 
1 and the release lever 10, always return to their 
respective initial positions. The proposed design of a 
shift mechanism also allows the first and the last gear 
ratios to occupy rest positions I and II that are 
different from the normal rest position N in order to 
indicate the end points of the shift steps to the rider 
by feel without the need to make visual contact with a 
gear display . 
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Patent claims 

1 . A shift mechanism for bicycle geats, comprising 
an actuating lever (1) that is arrangedr in such a way 
that it can rotate about a central ax/s (11) fixed in 
relation to the housing (2) and is in/ended for control 
of an actuating part (3) , which iA arranged in the 
housing (2) , likewise in such a way that it can rotate 
about the central axis (11) , and Aas a winding groove 

(4) for a tension cable (5), a / pawl (6) interacting 
with toothing (7) on the actuat/ijng part (3) to wind up 
the tension cable (5) , furfcme^ comprising a release and 
retaining mechanism, comprising a first toothed segment 

(8) and a second toorfnsja /segment (9)/ which are 
connected to the actueTfling /part (3) , and a release 
lever (10), which interacts /alternately with the first 
toothed segment (8) aq^Jthe /second toothed segment (9), 
characterized in thatX^arranged pivotably in the housing 

(2) there is a detent elemfent (12) that can be moved by 
the release lever (10) anya has a first detent nose (13) 
and a second detent noafe (14), the first detent nose 

(13) interacting with ttte first toothed segment (8) and 
the second detent nose/(14) interacting with the second 
toothed segment (9), /the actuating part (3) thereby 
being turned by a terysile force, applied by the tension 
cable (5), when one f>f the two detent noses (13, 14) is 
disengaged from the /toothed segment (8,9). 

2. The shift /mechanism as claimed in claim 1, 
characterized in /that the detent element (12) is 
mounted pivotably /on a pivot (15) that is arranged in a 
manner fixed in relation to the housing and essentially 
perpendicular to/ the central axis (11) - f 

3. The shift mechanism as claimed in claim ^ or 2 , 
characterized in that the pivot (15) is at a distance 
from the central axis (11) corresponding essentially to 
the radii of the toothed segments (8,9). 
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The shift mechanism as claimed in jfii\£ "01 'd'ai'mi^ 
o "ZT, characterized in that the pivot (15) is 
arranged approximately centrally /between the first 
toothed segment (8) and the second toothed ^gfj^jj- (9) . 





cond detent, nose (14). 
The shift mechanism as fclaimed in 




1"' LD^i , characterized in that thfe detent element (12) 
is spring-loaded relative to tfe housing (2) in the 
direction of engagement of the 
6. 

-1 — tro»-5v characterized in that the first toothed segment 
(8) is connected rotationally /to the actuating part (3) 
by a first detent disk (16y, and the second toothed 
segment (9) is connected rotfationally to the actuating 
part (3) by a second detent /disk (17). 

7. A shift mechanism yor bicycle gears, comprising 
an actuating lever (1) thfet is arranged in such a way 
that it can rotate about / a central axis (11) fixed in 
relation to the housing £nd is intended for control of 
an actuating part (3), which is arranged in the housing 
(2), likewise in such £ way that it can rotate about 
the central axis (11), /and has a winding groove (4) for 
a tension cable (5)/ a pawl (6) interacting with 
toothing (7) on the Actuating part (3) to wind up the 
tension cable (5), /further comprising a release and 
retaining mechanism,/ comprising a first toothed segment 
(8) and a second/ toothed segment (9), which are 
connected to the Actuating part (3), and a release 
lever (10) , which /interacts alternately with the first 
toothed segment (ff) and the second toothed segment (9), 
characterized in chat, for actuation of the release and 
retaining mechanism by means of a detent element (12), 
the release levfer (10) has a cam contour (19) that 
comprises at lrfast one rising cam part (12) and one 
falling cam pakt (22) , thereby allowing at least two 
gear ratios tp be shifted upon actuating the release 
lever (10), #hile the detent element (12) interacts 
with the cam /contour (19) . 

8. The /shift mechanism as claimed in claim 7, 
characterized in that the detent element (12) interacts 
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with the release lever (10) in si&ch a way that, when 
the release lever (10) is actuated, the detent element 
(12) performs a rocking motigfa, during which, in 
succession, a first detent nose / (13) , on the one hand, 
comes into engagement with thef first toothed segment 

(8) , and a second detent nose /(14), on the other hand, 
comes into engagement with th£ second toothed segment 

(9) . 

9. The shift mechanism /as claimed in 

c di Q - imgH - 1 ? 1 1 u 'i "0 , characterized /in that the detent element 

(12) has an edge (18) that dJhteracts with a cam contour 
(19) on the release lever (IfO) . CX^^^ 

10. The shift mechanism/ as claimed in 
, characterized in 




.at the edge (18) is part of 
an extension (20) on the dfetent element (12) . . n 
11. The shift mechanism as claimed in 




n 



? "fa ' c r-jrCr, characterized in that the release lever (10) 
is designed as a trigger lever that returns to a rest 
position (N) through thje restoring force of a spring 
(23) after each actuati 

12. The shift mechfanism as claimed in claim 1, 
characterized in tha/t arranged pivotably on the 
actuating lever (1) i$ a pawl (6) that interacts with 
toothing (24) connected to the actuating part (3). 

13. The shift mechanism as claimed in claim 4^*5^: 

A 

characterized In that the toothing (24) is 
connected to one of uhe two detent disks (16, 17). 

14. The shift mechanism as claimed in ^fte-^af^jcj^aim^ 

/ ^" 

, characterized in that the toothing (24) is 



connected integrally to the detent disk (17). 



15. 



The shift mechanism as claimed in 



A- 



:haracterized in that the pawl (6) is 
out of engagement^ with' the toothing (24) in the rest 
position of the actuating lever (10) . 

16. A shift mechanism for bicycle gears, comprising 

an actuating lever (1) that is arranged in such a way 
that it can rotfate about a central axis (11) fixed in 
relation to th« housing and is intended for control of 
an actuating p/irt (3) , which is arranged in the housing 



(2), likewise in such a way tmat it can rotate about 
the central axis (11), and has a winding groove (4) for 
a tension cable (5), a p/awl (6) interacting with 
toothing (7) on the actuat/ng part (3) to wind up the 
tension cable (5), further comprising a release and 
retaining mechanism, comprising a first toothed segment 
(8) and a second tocyched segment (9), which are 
connected to the actuating part (3), and a release 
lever (10) , which interacts alternately with the first 
toothed segment (8) and the second toothed segment (9), 
characterized in that the actuating lever (1) has, 
relative to the actuating part (3), at least one stop 
(25, 26), which interacts with a stop extension (27) 
when the first or/ last gear ratio is reached, thereby 
distinguishing thre rest position (I) of the actuating 
lever (1) in the first gear ratio and/or the rest 
position (II) cff the actuating lever (1) in the last 
gear ratio frdm the normal rest position (N) of the 
actuating leve/r (1) in the remaining gear ratios. 



txpress Man Laoei no. 



Page 1 of 4 





Docket No. 
8287.Qfy$ 



Declaration and Power of Attorney For Patent Application 

English Language Declaration 

As a below named inventor, I hereby declare that: 

My residence, post office address and citizenship are as stated below next to my name, 

I believe I am the original, first and sole inventor (if only one name is listed below) or an original, 
first and joint inventor (if plural names are listed below) of the subject matter which is claimed and for 
which a patent is sought on the invention entitled 

CHANGE -SPEED LEVER FOR A BICYCLE GEAR 



the specification of which 

(Ofceck one) 

attached hereto. 



^tfas flled on November 20, 2000 a s United States Application No. or PCT International 



•asar 



Application Number 09/700,788 



iY iand was amended on 

" "ST °* 

rjSB 



(if applicable) 



I hf reby state that I have reviewed and understand the contents of the above identified specification, 
incjading the claims, as amended by any amendment referred to above. 



I acknowledge the duty to disclose to the United States Patent and Trademark Office all information 
kri%n to me to be material to patentability as defined in Title 37, Code of Federal Requlations 
SA$bn1.56. 

I hereby claim foreign priority benefits under Title 35, United States Code, Section 119(a)-(d) or 
Section 365(b) of any foreign application(s) for patent or inventor's certificate, or Section 365(a) of 
any PCT International application which designated at least one country other than the United States, 
listed below and have also identified below, by checking the box, any foreign application for patent or 
inventor's certificate or PCT International application having a filing date before that of the application 
on which priority is claimed. 



Prior Foreign Application(s) 



Priority Not Claimed 



199 15 336.1 



(Number) 



(Number) 



(Number) 



Germany 



(Country) 



(Country) 



(Country) 



3/4/99 



(Day/Month/Year Filed) 
(Day/Month/Year Filed) 



(Day/Month/Year Filed) 



□ 



□ 



□ 



rro PTO-SB-01 (9-95) (Modified) 



Copyright 1994-95 Legalsoft 



P02/REV02 



Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 



I hereby claim the benefit 
application(s) listed below: 



r 35 U.S.C. Section 119(e) of an 
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ted States provisional 



(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 


(Application Serial No.) 


(Filing Date) 



I hereby claim the benefit under 35 U. S. C. Section 120 of any United States application(s), or 
Section 365(c) of any PCT International application designating the United States, listed below and, 
insofar as the subject matter of each of the claims of this application is not disclosed in the prior 
United States or PCT International application in the manner provided by the first paragraph of 35 
U.S.C. Section 112: I acknowledge the duty to disclose to the United States Patent and Trademark 
Office all information known to me to be material to patentability as defined in Title 37, C. F. R., 
Sejfion 1.56 which became available between the filing date of the prior application and the national 
~~ International filing date of this application: 



or 

•I, 



PCT/EP00/02706 



-a- 



(Application Serial No.) 



March 28 , 2000 
(Filing Date) 



>3.KsL 



(Application Serial No.) 



(Filing Date) 



(Application Serial No.) 



(Filing Date) 



abandoned 



(Status) 

(patented, pending, abandoned) 



(Status) 

(patented, pending, abandoned) 



(Status) 

(patented, pending, abandoned) 



I hereby declare that all statements made herein of my own knowledge are true and that all 
statements made on information and belief are believed to be true; and further that these statements 
were made with the knowledge that willful false statements and the like so made are punishable by 
fine or imprisonment, or both, under Section 1001 of Title 18 of the United States Code and that such 
willful false statements may jeopardize the validity of the application or any patent issued thereon. 
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POWER OF ATTORNEY; As a named inventor, I hereby appoint the following attorney(s) and/or 
agent(s) to prosecute this application and transact all business in the Patent and Trademark Office 
connected therewith, (list name and registration number) 

Thomas P. Liniak, Reg No. 33,415 Jeffrey Auerbach, Reg No. 32,680 

Joseph W. Berenato, m, Reg No. 30,54 6 Matthew W. Stavish, Reg No. 

James R. Longacre, Reg No . 24,421 Matthew F. Johnston, Reg No. 41.096 

John M. White, Reg No.. Karen Orzechowski, Reg No. 31.62 1 
Stuart D. Frenkel, Reg No. 29,500 George Ayvazov, Reg No. 37,483 



Send Correspondence to: Liniak, Berenato, Longacre & White 

6550 Rock Sprin g Drive 
S uite 240 

Bethesda, Maryland 20817 



C#^t Telephone Calls to: (name and telephone number) 

IVraffl|ew w stavish (301)896-0600 



.IBB.. 



of 



/ 



XfjMj Jiame of sole or first inventor 
r f Mairtin Asse3 



December 4, 2000 



Sote or first inventor's 



^ftejsjdence 

rDurerstrasse 5. D-97072 Wtirzburg 

..Citizenship 

; ggrman 



Epsf Office Address 
Dtfcrerstrasse 5, D-97072 Wurzburg, Germany 



Date 



Full name of second inventor, if any 



Second inventor's signature 



Date 



Residence 



Citizenship 



Post Office Address 



flftPTO-SB-01 (6-95) (Modified) 



Patent and Trademark Office-U.S. DEPARTMENT OF COMMERCE 



